H NMR (400 MHz, CDCl 3 ): δ 0.95 (3H, t, J = 7.4 Hz, N(CH 2 ) 3 CH 3 ), 1.36 (2H, sextet, J = 7.4 Hz, NCH 2 CH 2 CH 2 CH 3 ), 1.37 and 1.46 (2 x 3H, 2 x s, C quat (CH 3 3425 (OH), 1726 (C=O), 2934, 1461, 1350, 1213, 1140, 1034, 920, 792, 731, 646 2932, 2874, 1598, 1494, 1415, 1353, 1233, 1174, 1108, 1047, 961, 886, 842, 753, 734 
Synthesis of 4-(mesyloxymethyl)azetidin-2-ones 8a-b
As a representative example, the synthesis of (3R,4S)-1-isopropyl-4-mesyloxymethyl-3-methoxyazetidin-2-one 8a is described. A solution of triethylamine (4.05 g, 40 mmol, 4 equiv) in dry THF (16 mL) was added dropwise to a solution of (3R,4S)-4-hydroxymethyl-1-isopropyl-3-methoxyazetidin-2-one 7a (1.74 g, 10 mmol, 1 equiv) in dry THF (30 mL) at room temperature. The resulting mixture was cooled to 0 °C and a solution of methanesulfonyl chloride (1.72 g, 15 mmol, 1.5 equiv) in dry THF (7 mL) was added dropwise, after which the mixture was stirred for 1 hour at 0 °C.
Afterward, the reaction mixture was washed with brine (2 x 25 mL) and a saturated NaHCO 3 solution (2 x 25 mL). The combined aqueous phases were extracted again with EtOAc (40 mL). Drying of the combined organic phases with MgSO 4 , filtration of the drying agent, and removal of the solvent in vacuo afforded crude (3R,4S)-1-isopropyl-4-mesyloxymethyl-3-methoxyazetidin-2-one 8a, which was purified in 95% (2.39 g) yield by column chromatography on silica gel (hexane/EtOAc 1/1).
(3R,4S)-1-Isopropyl-4-mesyloxymethyl-3-methoxyazetidin-2-one 8a 
Synthesis of 4-(tosyloxymethyl)azetidin-2-ones 9a-c
A as a representative example, the synthesis of (3R,4S)-1-butyl-3-phenoxy-4-(tosyloxymethyl)azetidin-2-one 9c is described. A solution of triethylamine (2.02 g, 20 mmol, 4 equiv) and 4-dimethylaminopyridine (0.06 g, 0.5 mmol, 0.1 equiv) in dry CH 2 Cl 2 (20 mL) was added dropwise to an ice-cooled solution of (3R,4S)-1-butyl-4-hydroxymethyl-3-phenoxyazetidin-2-one 7c (1.25 g, 5 mmol, 1 equiv) in dry CH 2 Cl 2 (15 mL). Subsequently, a solution of p-toluenesulfonyl chloride (1.43 g, 7.5 mmol, 1.5 equiv) in dry CH 2 Cl 2 (10 mL) was added dropwise, after which the mixture was stirred for 40-48 hours under reflux. Afterward, the reaction mixture was washed with brine (2 x 25 mL) and a saturated NaHCO 3 solution (2 x 25 mL). The combined aqueous phases were extracted again with EtOAc (2 x 30 mL). Drying of the combined organic phases with MgSO 4 , filtration of the drying agent, and removal of the solvent in vacuo afforded crude (3R,4S)-1-butyl-3-phenoxy-4-(tosyloxymethyl)azetidin-2-one 9c, which was purified in 62% (1.27 g) yield by column chromatography on silica gel (hexane/EtOAc 3/1).
(3R,4S)-1-Isopropyl-3-methoxy-4-(tosyloxymethyl)azetidin-2-one 9a
Yellow oil; yield: 1.32 g ( 1748 (C=O), 2936, 1598, 1454, 1360, 1175, 1096, 1032, 974, 815, 767, 731 ): 1746 (C=O), 2949, 2873, 1598, 1492, 1418, 1355, 1292, 1238, 1228, 1189, 1171, 968, 896, 850, 829, 812, 764, 735, 699 
Synthesis of 4-(iodomethyl)azetidin-2-ones 10a-c
As a representative example, the synthesis of (3R,4R)-4-iodomethyl-1-isopropyl-3-methoxyazetidin-2-one 10a is described. To a solution of (3R,4S)-1-isopropyl-3-methoxy-4-(tosyloxymethyl)azetidin-2-one 9a (0.33 g, 1 mmol, 1 equiv) in dry acetone (10 mL), sodium iodide (0.60 g, 4 mmol, 4 equiv) was added. After a reflux period of 40 hours, the solvent was evaporated, after which water (10 mL) was added and the mixture was extracted with EtOAc (3 × 15 mL). Drying of the combined organic phases with MgSO 4 , filtration of the drying agent, and removal of the solvent in vacuo afforded crude (3R,4R)-4-iodomethyl-1-isopropyl-3-methoxyazetidin-2-one 10a, which was purified in 80% (0.23 g)
yield by column chromatography on silica gel (hexane/EtOAc 3/1).
(3R,4R)-4-Iodomethyl-1-isopropyl-3-methoxyazetidin-2-one 10a 1751 (C=O), 2957, 2929, 1597, 1590, 1493, 1402, 1347, 1233, 1171, 1045, 931, 884, 862, 752 
Synthesis of 4-(cyanomethyl)azetidin-2-ones 11a-c
As a representative example, the synthesis of (3R,4S)-4-cyanomethyl-1-isopropyl-3-methoxyazetidin-2-one 11a is described. To a solution of (3R,4R)-4-iodomethyl-1-isopropyl-3-methoxyazetidin-2-one 10a (0.28 g, 1 mmol, 1 equiv) in dry DMF (3 mL), crushed sodium cyanide (0.12 g, 2.5 mmol, 2.5 equiv) was added. After stirring for 72 hours at room temperature, brine was added (30 mL) and the resulting mixture was extracted with Et 2 O (2 × 20 mL) and EtOAc (20 mL). Drying of the combined organic phases with MgSO 4 , filtration of the drying agent, and removal of the solvent in vacuo afforded crude (3R,4S)-4-cyanomethyl-1-isopropyl-3-methoxyazetidin-2-one 11a, which was purified in 62% (0.11 g) yield by column chromatography on silica gel (hexane/EtOAc 4/1). 259.1445.
(3R,4S)-4-Cyanomethyl-1-isopropyl-3-methoxyazetidin-2-one 11a

Synthesis of 4-(carboxymethyl)azetidin-2-ones 12a-c
As a representative example, the synthesis of (3R,4S)-4-carboxymethyl-1-isopropyl-3-methoxyazetidin-2-one 12a is described.
Method A: 1 mg/mL nitrilase NIT-P1-121 68 was added to 20 mL of a 20 mM solution of (3R,4S)-4-cyanomethyl-1-isopropyl-3-methoxyazetidin-2-one 11a in a K 3 PO 4 -dithiothreitolethylenediaminetetraacetic acid buffer (50 mM/20 mM/1 mM, pH = 7.5) (95%) and MeOH (5%), and the resulting mixture was agitated in a thermomixer (30 °C, 200 rpm). Every 72 h, 1 mg/mL nitrilase NIT-P1-121 was added until a concentration of 4 mg/mL was reached. After four weeks of incubation, 60% conversion toward (3R,4S)-4-carboxymethyl-1-isopropyl-3-methoxyazetidin-2-one 12a was attained (ratio determined on the basis of LC-MS analysis). The enzyme was inactivated by heat treatment (95 °C, 10 min -0 °C, 10 min) and removed by centrifugation (14000 rpm, 10 min), after which the liquid phase was evaporated in vacuo. Removal of the buffer salts was achieved by filtration after resolvation in MeOH and EtOAc.
Finally, pure (3R,4S)-4-carboxymethyl-1-isopropyl-3-methoxyazetidin-2-one 12a was obtained in 16% (7 mg) yield after separation from the starting material 11a by preparative HPLC.
Method B: 1 mg/mL nitrilase NIT-P1-121 68 was added to 20 mL of a 20 mM solution of (3R,4S)-4-cyanomethyl-1-isopropyl-3-methoxyazetidin-2-one 11a in a K 3 PO 4 -dithiothreitolethylenediaminetetraacetic acid buffer (50 mM/20 mM/1 mM, pH = 7.5) (95%) and MeOH (5%), and the resulting mixture was agitated in a thermomixer (30 °C, 200 rpm) . Every 72 h, 1 mg/mL nitrilase NIT-P1-121 was added until a concentration of 4 mg/mL was reached. After four weeks of incubation, 60% conversion toward (3R,4S)-4-carboxymethyl-1-isopropyl-3-methoxyazetidin-2-one 12a was attained (ratio determined on the basis of LC-MS analysis). The enzyme was inactivated by heat treatment (95 °C, 10 min -0 °C, 10 min) and removed by centrifugation (14000 rpm, 10 min). In order to remove the unreacted starting material 11a, the crude reaction mixture was saturated with sodium chloride and extracted with EtOAc (3 x 30 mL). Subsequently, the mixture was acidified to pH 4 by HCl, saturated with sodium chloride and extracted with EtOAc ( 2957, 2871, 1589, 1486, 1433, 1354, 1307, 1212, 1185, 1144, 1111, 1074, 1034, 841, 753, 692 
